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0.63 


0.76 


0.88 


1.09 


1.00 


37.3° 


0.72 


0.73 


1.09 


1.02 


1.01 


18.8° 


0.80 


1.42 


0.88 


0.99 


1.52 



[00 54] ISflAJi. o 2 18. 8£ 

®>X\ 3 7. 3 0 2 tfrC4 5. 2«K-?f5 

3SS*±(f i. ; t wc* h . isscji^^+flDS-efe i 

8. 8«h-^<?)3SS&±(f|,^i:^'T-#S„ 
[00 5 5] ##W3 . IfjJEWL i C o 0 2 fn^ZCD X o 
ik-tis^Mm&m. 1 0 00cm-i~2 00cnri 

ia<0#jWMSl*'*? *tf>!8a, B/A 

iffl£fcfc# o. 7 -e A o . c o - o 6 fi^<^i£fl6&j o . 

j£U *F?*U:. WIS. i^^-b^^AigpJ^ 
B/ABSJtJ&Sl. 15ttMJPL^*\ Co-Oe 

[0 0 5 6] ##W4. C03O4 240. 8g(lm 
o 1 ) fc*tU LiiCOs 88. 67 g (1. 2mo 
D.LiHCOs 4 0. 76g (0. 6mo 1 ) £ 

LfcflL 9 0 0°CT'2 5«HSSl(fi-CttJjtLfe. MiS© 



< wares sco-e, 9 0 o-c^ jSi"CiaBth#**ias 4 

£ <! t *> , ft4"t* t«ifl*f S WA-t 6 i fc fiMfi!£» 

0 *<7)*«sk & ^B$^t- § i 1 i . mwffii 

XmEltztZ.6, B/Ait{±l. 0, *fcCo-Oe 

[00 5 7] ##f^J 5 . =5r*5. ±ia##^J 1 -C14L i C 
0O2 fc^rittSIKts Co 3 OiCL isCOa^itt-^L 
T^S-ff^^^'. CosdCLizCOatLiHCO 

^ L i H C O3 JiL i 2 C O3 J: *} hm&X J j$ML*?t 
<» afcLiOHkS!3r"9» ffi«4>OCOi ^PliR-f^ 
;!:^<, Li/C oJt^©a*^T* £ „ 
0 [0058] ##M 6 . <jCt##tFlJ 6 tol ^1^^ 
S.CojOi, 8. 023g£LiiCO 8 £3. 283 
g, NaHCOs , 2. 5 1 1 g * i»?L#T"2 ^1 
^bfc (NaatlOmo 1%) . ^^ii 3 ^*^ 
«MFT-^tf. 8 5 0°CT'2 0OT^Lt„ m^M 
tfimW'nLLtztZZ > 2 0Knt%'otz» ^ffllliNa 

[ 0 0 5 9 ] N a tatRLfelfiStoV^S ^tfMt" 
^Na©iJlllilO, 2 0, 3 0mol%T"&^ 
0 ^^TfflV^tf0(±Co3O4tLi2CO3, NazCOsf 
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1 3 

Co0 2 ikm<7)B»MtNam\imzm-flTG-D 

TAmmsk^t, mam. co , 

I. . T G - D T AMjmSM&mSl lOK/mi 
n) £^Uc„ Naai(:M*t5^<, 3 5 0°Cff 

£5r$\ IflWCI^ftl^^'CN aliL i t + 

Mzw&t h t mm? # 4 . h i o t (± . ^ «m»^ x 

JS^UH^t°-^(ifc"tLtttSM«&^'to 01 1 

(a) (b) (c ) It. Na«JD:tl 0, 2 

0, 30mo B»fft2<9 = 7 0— 1 OS 

tv EP£# L£ t> O^'N a C o 2 0 2 (ASTM2 
7-682) , a-NaO. 75Co0 2 (ASTM3 
2- 1 068) , /3-Na0. 6C0O2 (ASTM3 
0-1181) %t"l l Z-Wct&£o~Cfo&, 
[ 0 0 6 0 ] L i C o O2 ^<?0N aiMDlttt 

(J. Power Sources, 39(1992) 
313 B 1 udskaf,) izX^^m^tlXtS^O. Z 
fLtil.tNa2 Omo 1 4 
0 0°C3 0hr, 6 5 0*C8hr, 9 0 0°C8hr#M 
* f&j£ L T n & . N a fe&D J: 0 L i ffMMmfi 
±#"5, NaiS5mo 1 fc|fl&L"0> 
-So S^f<0lSWtSfcJ:ii:NaJRSldH±5nio 1 
K30mol %iaT^'ftiat-* & i im$>tlfc . W 
N affijD*** 3 0 m o 1 %£ SSsx . L i ifiZtU3± 

h b vmnrnMimr-ti . an: . 5 m © 1 %m 

[00 6 1] ##W7 . KSrWftLfcltflKoV* 
TKBB't* . KcOSSJnfti. 10, 20, 3 0 m o 1 % 
TfcD. JBVXfcWflCosCfc, LizCOs, K2CO3T- 
Kat2 0mol%C')l««t, Co 
3O4 , 8. 023g(CLi 2 CO 3 £3. 283 g, K 
HC0 3. 2. 0 0 2g^giJjfL#T2B#rH^ E l^tit <> 
Zcof^iM^T^^S 5 0°CT"2 O^PJMfRL 
fe. mmfHifflfeltetZZ. 4 3QT'f,^„ HI 
2K, i^smcOTG-IVI\\A!lJl>tffi*i-'i;i_ t : 3 
6 0-50 0^#jfi«0(BSfttf-^(±K«0»4j6*iiJlrt- 
S(3if*>V^<:5r5ffi[6l(Cft5* 1 . 8 5 0°C#jSc0fe» 
t-? (t-^*IR) fcE&Offifitfc*. 8 5 0°C#ffi 
W/h$*©lib-^(±jD^3t^Dg^-r(f^< L 1 kg 
mL^V^^^Si^CftO (HffitLi/C 
o<lk5r"5Li^JEi^t4fctt-CftS. ),A g! 

O ^Cu2 0£1ln;L;£^£&.&&;fl&&OTi&S. 0 

{M^Ltz, 18. 8&t:-:?(^a#r^3><^#NaSs 
JU^il^-tM^oTV^o Hl4t(±, 20 = 70-1 



8) ft§R2 0 0 1-1 96097 

1 4 

lMm^WTfo&ib\ ^t°-?(iL i C o OsSito 

[00 6 2] tLhOioC ##$J6, 7fc*NvCli, 
y^<7Ac7)-^£^ h y ^a^# U "^A-cSSH-SitS 
«««ftfcLT. Lii-xNa.CoOs ^Li 
i-xKxCo0 2 » S>3.WiL ii-xNaiiKi2 (xl+x2 
=x) &iW<ifU K^^yftfil^iNa-f^-y^L 

icoo 2 (om^mzmr^ttix . mmvt^v^m 

10 IC^rl,. 

[0063] ##M8 . ^t##W8to^Tirat- 

{i^BS**S* 1= v ^JttM&fc mig*«fit oj^JSfc 

umm&< wmmummt mot, *s h b h «^ 

■f\ C03O4, 8. 023g[:Li 2 CO3&3. 283 
g„ NaHCOs, 0. 837g, KHCOs. 0. 50 

1 g £ @ W)%\M~C 2 f^ral^ L (Na JJSjPl- 1 0 m o 1 
20 %. KlMlOmo 1%) , £^»*£«MrC£^ 

4>8 5 0°CT'2 OSffTOcUCo MjS»«»ffitil^iJ 

euct;^. loofltftoft. uf-^Afitiau 

itNaHC03, NazCOs, KHCO3, K 2 C03^# 

[0064] ##«9 . <Wc##0i9 tOV>T!^-r 
I.. C03O4, 8. 023g(ILi!CO3&3. 694 
30 g, Ag 2 0, 1 1. 587 g5:§»?LfrC2B#nL ?i 
oLfc (A gm&DM 1 0 m o 1 % ) . £ CDM&foJkim 

mpT^w, + , 8 5 0 r t 2 0 BtrasM t . i%jm* 
sts*^^^ l l i c o o 2 tm t>tLh . A g 2 

T\ Ifljtftt LT(iL ii-xAgxCo0 2 : Ag ; (x+y 

40 [0065] 015fctt, AgjO SAgKl/C, 1 
0, 2 0, 3 Omo 1 (C03O4 : L iz 

COs) <7)TG-DTA!l£|S* &^L/t 0 

2 5 0°C#jfi*^tO«*b-^Pl ii, Ag^SJul;^ 

fMJirrS(at'^^ < =3:436*. iii{±A g 2 otfA s k 0 2 

jeWCBftfen* (r-^*iK) . L« ! -oT, ^tfOfi 
JKliLh<7)SftST1i. #JRAg^4t^TT"L i C 0O2 
tO^fKSJC** Jiff LX^&Zbtftyt>ipTt>&. 4 0 0 

50 tak'*# < (±^L=5rV^>'8 5 0°C^C0i«Slf ®»t° 
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1 5 

(r-^*iR) . 

[0 0 6 6] 01 6ttt, 2(9 = 70~1 0^X»H 
#ft-^*^Ufc. S*W£Ji, L i C oO 2 tf0[U$fb° 
(MEPTW) eoBISfe-^<7)-o*J& 

l i c o o 2 *^«[HUT5fiJS{i^t«^s; b&hfr 

[oo67]^, MmmmmimtrmuLtz 
cooes] mm i o . mzmm i o toe ^timi 

CosOt, 8. 023gfcLiiCOa S3. 6 
94g, CuiO, 7. 1 5 4g£g«jfLft-C2B$P B E L 

(CuiMi Omo 1%) . zcoWL-m** 
MS8&t&5ilf¥. 8 5 0lCT2 0ieBH&KLfc. «m 
WM&W&Ltzb^bl 3KQb&o£ (MUM 

[00 69] B^^HSE^S^SMW^iilfto&^LJt 
l i c 0O2 1»*tft^-t:*ISrtl.*S*, tiei« 

f±JUifcCucO-SS*«L i bWM~f&C0X\ L ii-iC 
ukCoOz: (Cu 2 0) y (x+y=ifefj[]M) 3 
£>*U . c u 2 ofi 9 0 0 VCliBftm 

V> 0 Cu20i^KcNiO, FeO, Cr 2 03, 

MoO^ Wi.£5W?+fttzfflLZti. MfcW&fcli 
iCo0 2 J>4^liLi Co0 2 £±^^£*M» 



(9) ftl200 1-1 96097 

1 6 

* [007 0] N iO, FeO, CriOsfci, Li 

coo 2 -ssmmtzLi tmm-tiffm^<, co 

MlZb. LiCoi-xNixOz : NiO y (x+y=^JD 
M) FeO, Cr 2 0<«II 

to 071] iiscij., cn-mmm <C u = 1 0, 

20, 30mol%)OTG-D T ASBEtSU (SM 
4i) Sr*L5to 3 7 0°C^^4 7 0°C«Si*b-^Pl 
10 (2. Cu : ( miz£*)^tl%^£,K 4 8 0°CJ4±^®» 

t"-?P2 iU?>'8 1 0°CA^ufi*h-?P3 (0(i 
fc*;0) «iCu«^±gJntoiiT±iSPt-|»ffi^tJ) 

01 9Uinmwi^^uz, mucmo 

«0jfft-?£^-f^\ S*B^f±L i C o O2 

M. CuillilOmoll 3 0mol%tliCo 

[ 0 0 7 2 ] 02 0 ( a ) ( b ) fci±#* C u^JdgCff 
20 t A gjjSJniit^HocOEIJf t- ? ( 2 £ = 4 5 . 2 
ft. 37. 3ft, 18. 8ft) WEflf&KfcjSLfc. c 

^ CuCMAgiHLi tiBftLa SiRSBKSH 

[0073] ##PJ 1 1 . <Kfc##W 1 1 toU-Cl^ 
■fS. C03O4, 8. 023gtMnOi, 8. 181 
g, Li 2 C0 3 £3. 6 94g£g»¥U*:"C2B*|SJ, 
(MniiDl30mo 1%) . £<7)il-£»*£ 
. 8 5 0 °CT 2 0 R$|3]jffij£ t fc . 
30 [0074]LiCoO 2 (T^KJtSii. iK^t^W 

[0075] 
[ft 2] 



Co :) 0 4 +3/2L l 2 CO,+ l/40,-»3L i Co0 2 +3/2C0 3 



[00 76] jlffi, S&&jfcLfcL i C o O2 fiffijgfc 

^l>(lt"«K«^^^^Tv^ 0 i-^hh. l i c 

oO 2 -y(0<y<0. 3) T^WiHJ^ft^S^S. 
LiCoOa ^4^WI>KM»^fMr?-&Ii« 

[0077] ges>F£a^*<-rs^to'j^A<ojs 

SH[a^£ffl^&£jSi£i>&£ (M, G, S, R, T 
homaset a 1 . , Mat. Res. Bui 
1. , 20 (1 985) 1 1 37) . 

[oo78]cotMn zmmvizmfc^xmrnt 

I,. MnWiMlilO, 2 0, 3 Omo 1 %T'S> 9 . 
fflV^C0(±Co 3 O4, MnOi, LiiCOjtW.B 
2 1fctiMnOi &^C0TG-DTAii^S^*t 
fc. M n|SflD*!CB^«? 9t-<, 3 6 0 -Ctfi£}&»4>4 8 & 



^-fb&%^»T\ M n (iC o fc ISISSt U ^ A^'it 
[ 0 0 7 9 ] 0 2 2 {Z\mSm 2 0 = 70-10 PalTil 

2 3t(±, MnOz mn^m-mW^? b/V^L 
■k. 6 0c m-i<JDK-?li*e*/M1! 

hM^Mn &»L3t»4T"(±, L i C o O2 CO 

<a, mm \) **rj>-mtm mmmt ltlico 

o 2 MtWF«tM. xb^SJt 
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(10) #112 0 0 1 -1 96097 

17 18 

(±. l i ^^Loh^<ff)Vy^-ivmm.^m^x^h *k, as, c U2 ofcj;OTno 2 j5, 10, 20, 3 

\»ltz U f-^AJR#tg#£l$oT^S. fl|J*> [0081 ] 
[0080IS4CI1 ^iU-CfMHLTgfcNa, * 



\. sen 


L i CoO a 
(Omol%) 


5(mol%) 


10(mol%) 


20(mo]%) 


30(moP/o) 


K 


1.0 x wo 


1.0X10* 


3.25X102 


43 




N a 


1.0 X10 6 


1.4X105 


2.0X104 


1.7 X10 4 


3.1X103 


C u 


1.0 X10 6 


1.0 X10 5 


1.3 X10 4 


5.0 X10 3 


4.0X1Q3 


Ag 


1.0X10P 


2.0X105 


5.2X10* 


3.1X105 


41 


M n 


1.0X108 


2.0X106 


4.2X106 


4.4X106 


4.5X103 


N+N a 


1.0X108 


3.0 XIV 


2.0 X10 3 


100 


80 



[ o o 8 2 ] t£h. mm^mmmmmztkco^m b^m-v/hs ( b > t^-sou sajLfcWfjt ( b/ 

■cff^ofc. »wa«fljrc«*»<»»Lfej!a)Sfi*S' a) {±xm^^hj- co/co) tcwarti^ 

lgH,7Wtl3mm«:2ton/cm2 ;■<-:? T"£> l> « B/Ajfci&Mv&WIir, Li Cod* 
«J±*-M5Uc„ i«J&S*^MIJ££Ktt^& 20 «^J2.t^&<. B/Aft^#v^5t'\ BSPFjg. 

a, T^^/Ut^b^-^-T-mmffiffi^ilKL^. t^<=Srl>. 024t^-rj;3t. Z.COB/ At IES 

[0083] ^4W*S«**-f L i C o 0 2 Olu3i^ iSWRft^U^A^ ^X^KKflaRfc^Wffitti. B 

mXttUtf* 26. 5QtiS,i4t«*(0ft±lM ';«y^#;^y^hU-ffifc±-5Tffl£Lfc. Uf-^A 

h. 0. 5^3. 0^H4U\ 

[0084] Kmmx-n. 2 0 m o 1 %ja±-c 1 077^ 30 [ 0 0 8 7 ] ttz. mm^i. 0 t 2 4 7 c m-i «ikjk# 

Wit. £fcAg»C(i30mo 1%WJ:T1 077* (Co-Ob fe^^Sll) fc 6 0 0 c m -i ff)Wim 

SO 1 fc&S « C u gfjntli 2 0 m o 1 %tt±.T'^-ftC0 1 fc<0lR3fcgtt(±C o - Oe g^^S&^-f ^ 

fc, N affltH3 0mo 1 %VJ±~Z^ft<r> 1 tc=5r-5f W3fc\ SJ&&&M£< . «IWffi^ 

US. 53:43. Mn^DT1i«Mjgffi«fiT(iJi^^3r ^USfc'«8»\ 02 51^1" J: dt, Co-0 

V\ 6 IS^^S&^«It#^ ^ftS 2 4 7cm-ifOPS 

[0085] iOidt, K, Ag, Cu, NaCOiMU iR-nft 6 0 0 cr 1 b<7)V&%&cr>lttf 4 Stli, 

t j: o . *we^tmffifjtft«s^L i c o o 2 iStoMsa&fc o wftmwa^ti *rts „ mmm-ti 

#T-S&.. *J(c. KSsfluftt Ag^/jU^-C'^'CJ)!,:. Jc&tObhb iTii. 0. 5-4. 0#M4Uv 

C u gsM^N a aSMlTi tP% *) CD?mt>W&~C% 40 [0088] tLh, d W~ jSOfFfiHi, XtgHtf/fS*^ 

[0086] ##04 1 2 . &(C##f?J 1 2 fcov ^Tl£ H jJ 5 . m 5 tfct , 8sM» t W LT , f5#MRJKa» & O * fc to 

•fS. t-f*»HX^^b;Kl 00 0A^200c ^Lt. 

m-i) ^^fMfc-WTj^S. iSLt±3CCo [0089] 
-Os fWPSK^ (600cm) %J-~?)Vm (A) 1 3K [^5] 
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2 0 





BXAtfc 


(10mol%— 30mol%) 
C o-Ojfe&<r>5c$$. 


Na 


0.72-0.84 


0.47-2.18 
(10mol%) (30mol%) 


K 


l^-e^*?^^ 


0.5-1.8 


Ag 


1.56—1.78 


0.41-0.48 


Cu 


1.1—1.4 


0.39-0.46 


Mn 


0.93-1.12 ({&!,<) 


0.39-O.43 



[00 90] mUjtmcOtpT, N a M nftWB/A 

it^^s < -rsas^soi t -t&*> 

NatMnfliiii |g«^J£££ tfc< . 
WRIT, K, Ag, Cu|«3LWM^ 

[00 9 1]^:, *SSflfit«^fiagt;tffii5SC o - 

fc, NatKiii3aW^i)*S-S*J, NaWfmt 
CtVC^*>EP$£g(tl>. Ag, Cu, MnlWHT 

fufcS&llfc 8 =3: ^ i -5 Tft 4 . 
[00 92] 1 3 . &(C##f?J 1 3 ^TfftSJl 

mmRv^mmiimz^xmKz,. H2 6ji### 

J: 4 U f">AZi^«fii08)Tffl«^llT$> 0 . MS 

MPj8J8E3 3aigpt;, AMy/-i:LtPVdF3l 

i£W« 1 1 UT L i C o 02 »*5 SM^Wf'Jt 
t T 7 7 7 r A I- mz 6 SSai £ fl* £ -£T MIS* £ff 
«Uc. i^f#LLjft^m«tt<-C' 1 f>-&W$ 2 0xtmc7)T^ 
5ffi 1 Hc&Iiffcftft. IB 3 0 r ml¥5f-Jl 3 0./' mtf 

£^MlSfa±fcf§3 0cm, U$^15 0^mt5r 

* i a mikss, miss A^iij^-i 1 1 i DiESSh 

timis-b&miti. 

[00 93] JgMfc LTNMPSS3 3fiSgtf 

ic ;m y^"-t upvdF 3mM&t:&mzw 
yy-wsLt l, ;^§ffittss^S2 1 y 7 

Ii£&£mttTS> 6 J¥3 2 0^ m^»S 5 HzmTMM 
SJg3 1cm, W-^l 5 0^m«lfiy-l^« 

1 1 i '_Htf 'ja - m wi ttrm± zM 

3 1cm, JfSftl 5 0//mt^SJ;3Ml^Ifi, M 

[0 0 94] 02 6t^-fJ;-5t, -bA"V~^3CML 
fofc2JfIE&&I if i ^UmzSOd 



[0095] f«L^»3 0 c mftnwmmzxvx- 

20 4^«¥«*€Hil;HMU^ 

[0096] flKfi^fls^JtS^S^Ails »S (-7 5 
OmmHgJJlT) £L£^*>, WSft^tlTl^a^ 
PClfl/y^-^- bbi/X y*isZ.9V<7)l : 1 
a^ffiBfc»a»KU 1 m o 1 / 1 »36>tfc« 

[0097] icoi 3 cL*ce»i , rfeitffi(±s ^0* 

«?i!l«E 4 . 2 V 4 L tdk , HifWLE 3.6V, 
30 1 6 2 W<7) EU^j H§£ . 4 £ , , Hf 0 

«*7)it«s»:.i£2«ii[±fc t, iti^tatfanxt 
tut? =7*y7*>$Lthzt%< mm±m% o i 

[0098] ##M 1 4 . ^t##f^J 1 4 tol ^Tira 
40 -fS . 1 3 t |5]«tiEftlilM£^ 

jSL5to ^^MlM^JfemT'fe^if^ 2 0 jumCOTll 

mtimTimmk. t§3 o c mmz®3 ooumo 

lcmJf§«;300^ m^IRtiy- h £ SSit^jS L 

[0099] {mifzjmRi/nMfannmm±mm}\\ 
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2 1 

*1, 2^ftltrg4, sa^EORM*. Hffitt£#)£L 

0 m ) £$ATiSWM*ifr>H v£ 3 i 3 fcMfr . II 
2 8 tSrf X 3M»«:30cm r t tfflftWD 

Ltz, 

[oioo] mnmmMimm 1 3 1 i^tfr 

3. 5V S 15 8W^S#ft. Mi«3tftm 
±m&Tfo h . £ /«4»tm t> < ffi.ffl-C 

[oioi] 1 5 . mzmm 1 5 t^rt^ 

"f £ . ###«-m##M 1 3 h |5j«t , a»»3 0 0 
flL H29tS3ftiJ:5(:3o«lii!! (tW) 

w^^s^t , mm 1 3 1 R«(.cf/f o s*m*fc£ffl 

fI7^K0£HL3 if ^mffi^M^J @S& t & 5 i 3 CcffiH 

tfc . c: vmzm 1 3 t nata^-c ^^ikb 
fuM^s^u' i. jvi--^'./:-^. m?tmj± 

3.7V. 5 0 0W<Dft7j£#^ ifc, JUWajftftl 
[0102] itoj; o 2 ojyjicoTOS 

tit. 

[0103] ##w 1 6 . mzmm 1 6 toi ^tira 
^ „ ##w i s k mm\i=M*m o o 



12) ftl200 1-1 96097 

2 2 

ft. BO (a) ( b ) fcSSfiSmtittS-rSttrffil 

ut. mmmn 3tnmizmmm^±if. mm 

«?fi€E4 . 2 V £ f3t« L?t« . mifimJI 3.7V. 

10 Mh^bit%t> i m ] 9M:A.tzff)Z\ «fliJf S-Jff "5*tfft 
^ t !> ^ t & < «»■ S- 9 §tf £ fc 9 . 

[o i o-i ] mm \ 7. mzmm \ nz^^xmm 

»3 00jumfcs5rSJ:'3 tJfS&V'flttMAM^- b & 
20 flsjfcU:. in^€iWffiffi«3 0cm^(CtMt. 0 

2 swHBjtfcsar* i 3 ClEfiS* 
1 3 1 H*fc«fKB3H«i*-flrC7"UX I , 

3. 5V, 1 5 8Wcoaj**4f!t. Sfc. ^fflco^afclt 

[oi o 5] ttmn ■ ■ ■ mmi3tnm^nwM 
TMZimi, mm±.tzmx&ma:, m&3oou 
30 mco^mmm^-bOf^i, rvx-tizuzx^it 

mi 3tmm^ ^u-^iznumttzmm-^ 
ttm&.ttmmmi'- h ^mhtzummmm 

ZMfaZit. M3 lt^-f J:a^$^ri6lt3 0cmr 
t ic4 mo-^JftflfcUff 0MA^'1t^SffijiS:#B!cL 

0 . HffivSftWJl A^«m* 3 ^ MWti IZktffo-ofz 

40 nimsmmcoTuxxmz^fzwmmmi 

3t€L5^ft. €?ffi«JE3. 3V, 14 8Wc0tti7j&f# 

[0106] J±»J2 ■ ■ ■ JtK« 1 1 

JS^JfiL. »mSS±tc»HS6jgl§*. Jf^»3 0 0// 

3t|3I«tc«^««liSc&l«L. Wi 
50 fflitft. Kfiltmffiiit»*ffofetg*, m?fi€J±3. 4 
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v. 1 5 3wcoai;*j&#fc. mi<vmm*M ? 
[0107] y±<7)i o c, jtRwma^sv^ws 

[0108] mmmm i . ^tc*^0J!«»s«ffM i 
M^i>e@^*^iF^i» z 1 1 ± o &msn$ 

Sit fc Tdf fi*$tS 3§tf& 0 . i * 

o. ibxhh, l^l, zey&mnmuzii^&x 
o %>vmm?iznMkmm-mi**z> ztiz 

[0109] ItlM'Jfc LTNMPi§iS3 3SMfc 
A>fy^-t LTPA <1 H _ Tit \t i 

atto . o sxfoi^mmmM&mznt&'Wm 

fcflfc . <! «itt£asW£lt«W 3 t'StM» 

[0110] Jt«^J3 ■ ■ ■ ¥%SS1 0 /imT*5?fi 
h£#$U ^S^fffiff^fi^-^ tlsVv-it, 0. 6 

in-)*. 

[Olll] icoi 5 tISay'ftSvS%@tfc^TS 

o).l i ax >) mm* ■ony&mzmimzikz, z t 
nmmt£$\±.%ii:hzttfx%z>, ± 

fcB^ 0. 0 5 0«&^L/t*\ /hfi^Sg<?)Jt*« 

o . 3 mTT'^tiif Raws&n^j, s . 

[oii2] mmmm.2 . mz^mmmmm2 

iz-o^xmrnti. ^mm^mmxn. nm/t-xytz 

>im&t&zkiizi*). msme*±#$€» use 
mivi-'y^mpMftimi&ztzmtLx^ 
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t i *) . mmmmt^^-t'ymmnm-ti z t 
&x*&, 

[0113] ^I?M'Jfc LTNMPj§»g4 5B*SPK, 
y^-t LTPVdF 5fiSgB^i§||$^s'-f y^" 

-mmt tti. zcommzpMffimt Lxtr-#ym 
^xomsmwsmwm ovxhthcot. m. 2v 
io xh h %> cr> & mmt ntuzftzko t,zma l . ^*t- 

20 ;t^"tl^„ 

[oii4] tmM4 ■ ■ ■ ¥#mitmm s mv?$> 
&*>-#><7)&£M^t: b^o mizmmmm 2 1 isi 

[0115] mtmm . ^t*^^*fcw®«3 

*HJfi«ojg!BT(i, iEttffl^^iBlE 

30 tb&n yy-zmsst&zmtfhh. Li>u « 

m-&M*.)h*m&-i-Z>>&i UAh & MM)* 'jtz'U 

yy-m^tmmMm^zBW^h zthh 

tt (nm)i\ 3 S t b S 1 6 Wtell^^'^ y^"-(7))i 

[0116] ^i«Mh ltnm pmi&3 om&mz. 

40 ^'>fy^-i:LTPVdF2rl. 5tpt>4MM&*mM 

CciESffift® t LX 3 AVk b m U ^ ^7 A©* 6 o ssaB 

»X?SS:#riELfc. i<?)MX^^«mftT*^J¥^2 0 
^m«T/kSrg±tcMlt. Sg^^-frS^fctCi "9*171 

SOumcomMy-b^fRLfz, rfitmiiton 
50 3 2 tzmt : r W > ^-oa^*in L , fM 
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mtvflmmx-tfi e <nm) mt^bntmrna 1 

mM13 (nm) 0IA1IU\ 

[0117] ntmmm . ftt^jj^^tt^SH 
mmmimxh o l i fc l 

TH#B£&ALT^£ „ ^ffi^wHSftiiS^JiJirtS fc 
£ i fc S . £ «fcy>*S*Mr«*W£ fc Hffiffiffitfc 

mmmmm 3 3 iz&^xmwti . - «Mt«(±a 

lf«M**x« (=Va/ (Va+Vg) , Va {iiSft 

m.^m^mth\imwA-mmitm-th z t a* 
bfri. tfri. hmmza^ximmmm-t^z 

btfbfrh* Zc?)M&3tM<ni&£<t>bcb U ^f$<7)ig 

!MKftff#$& xac t-t&b zmmmmt i - x 

& & . U> U HiKia^'ffi < & 4 fc ffift^ 

< %h<nx'\mmmb iximix±.mz j am 

£Hi*tf>*J:9&5£U:. BP**. »i»fxc ( = 
Vg/ (Va+Vg) ) &VkTrtffliMBX'C$>&. 

( 1-XAc) /3^XG^1-XAC 

[0118] mxmibLXNMPmwiso&M&iiz. 
w yy-b fcpvdF iju yy-tmrn*.* 1 2 

n m t i a Kj8JB3-tb\*>f y^HBMEf: Lfc„ ; « 

fciOiftl 5 0^m«m«y-h£tt«Lfc. I«tl 

fc, icosffi^mflSfii^su^-^-^fcioai^ 
fu.mm vi-v^com-smzm^xnmmmitfi^tz . ^ 

^S*^H3 4^iiH3 Stc^t. MSBilS 
ithfr*). ZCommiT. fiP*>x a ^0. 13-C€SSr 

^-riuf mmmm±8. *> m & s - fc a*** 
s (034) . msmmnmxfo&cDxmmt 

ffTff h fc ms^m^ JffiK^iMJirt Sit a**** ( 0 

35) . ioTO. 05Sxg fc-tSfci^. 

[0119] mmmms. mz^mkvmncomms 
tz^xwrntz , *mmmmx'&. wmunvmE 
mz£&wm&£<?>to±.izmi-2>i>e>-c$>&. nmn% 
iLWxfc *) z ora tmw^A "3 . vgfts fc fro 
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■tS £ fc . SHSSP ( % ) waiEffifi 1 0 
^P^3 0«liBl^j;l\ 

[ 0 1 2 0 ] mh, mmcomm 1 A^»so^4T-ft 
m&b amB&®3 6 l/c „ z ffymmmw 1 o 

%OT § Jfc^ft^^rt !> - 1 A* A 1 o tz „ i 
fc. 3 0 %BLhtciS fcMt^ D «ft€«S^'ffiTt-|> 
Zbifibt^tz. 

[ 0 1 2 1 ] ftfc. ^S«it^E4^t J: D3t±«*^iMJD 
10 § -^fc^^mi: wmJU^f 'J^r ^^Lfc @1£EI37 

[ o 1 2 2 ] £*k uLhUtt^si i frmmmm<5 

mmzftWiZittzhnzmki* L<i±«ffi»**±t 
20 mmti^mmi . ±i&u y?-b ixamzm 
mii&w. y 'ymmwmzin i < s -Mt 

t^^'yftb-yfy (PVdF) Wfb57/P 

jj-nx^py ( ptf E ) ^W^^xl= . ±EM'Jt 

Lxim&w yy-mMbn&hnzumizmitL 

IZLZ^tf, -MfcLTttN-^^UfnU h'y (NM 
P) , N, N^f^ATSh' (DMF)^W 

-Wf: LT{±^57r-f h, /5 7y-7)-*y, 

30 iJEEflKHMtf: tTii#tcH£ 

liUSrVVfl^ — Mfc LTtiTi S 2 , M0S2, Mn 
O2, V2O&, VeOis, LiCo0 2> LiNiCh, L 

iMmo, ^o*E*ft^ft^^[j*§fi^ . mmmk 

b&x-z . frfr&wmcDnmmh L<\mm 
mz^xhmzm&ZKhh?)\±?£<. «*tfflf<7) 

40 %><7)im^hZbtfX^&« 
[0 123] 

[HBH^*] i^±oiat, *HHHti^(f, iESvS 

&mmimhL<\mmmmxfcht-xy^i>i 
mm-'j?%< b biimmtfrmmzti. m 1 

fiffi* 1 f: t fc S ^/J^^SS^ib*^' 0 . 3 lilT 

xhh vi-vj±-<mmimffimz-f& zb^^^m 

50 *)<7)1t(MmM.i±&Z-<t&ZkWX:** VT-VA.-'im 
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m<mm% m±^izt & . 

1 0 1 2 4 ] tSiSftlC^-sKy^feJSS U f- 

HABtt-rs i t \z x *) , nm^mm&Tmm-tt z 

i I. U -^A£B«fJrffi£K> d fc . y ^A>f 

s i 1 1 i o *h ^)vm^m^h z 1 ipcz tz „ 

[ 0 1 2 5 ] tit, IE«m^lE®gftlllT*§3£«l? 
fr&Jfcl, y^AZiKmfffifcfcWC. i&f»JT-*£A 

t/0^#, A'^y^"-«¥%»Si¥^t B (ran) *i 

3 = t b = 1 6 wtEfflt"*) £ y -f ^ ^zjKmmmmm 

[ 0 1 2 6 J IESfflfi!tA>'iESvgftaT-*l>it«BS 

b%hwmm#*z x AC t-ti t § . mtm$* 
xg ^T^KHtfts vj-v^-tt.mmnmmiz-t 
h z t iz * v , %mymm^ z t 

( 1-Xflc) /3^X6^1-XAC 

[ 0 1 2 7 ] 4fc, iEKS«Hrt 
v\ USSWIfc LT#-tfy£ffl^T^& 'J f-^AZ 
i'K^mizis^r: . -EHiii'w^iSk^ i > ( -\, , ;.■>; i o - i > - 

3 o wmmzb h y ^Az&Mtsasticf-s - 
tti 9, ^fCfcmis¥^wy^A>f ^^jae** 

Hit 0 , fifiS 0 «»«§fi£ tgJn£-£§ z t tfv 
[0ffi«ffi*%lPJ!] 

[HI ] *Wltf>*«Wlt:K f- :r>U I fkim 
wii'l'mi '^mJ^?a j r„'i H HI IT"* - 7 

[H2] LiCoOi COjmi&b-tTG-DTACD 

[03 ] wiiwxfi ®m&t:tftmM-c$> 

i. 

[@4 ] »aiffic«»iK;w wmfmM 

[H5] Li/CoJttia-tl.TG-DTAC^SaS' 

[06 ] Co- Of«BS)R#^ SrtfiBBHT*5 . 
[07] L i C 0O2 (TXXMdM-^ hV-t B/A 
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[08] Li (7) CoOzfcly'Li (6)Co0 2 

[09] *HfB«##M 6 tCftb § N a SSfln LiCo 
O2 &ffl$<7ymfflbNa.mi&£mt&TG-DTA 

[010] *%HgcO##M 6 s XM0W?ift« 

[0ii] ^WMcom-m 6 Li^y.s xismufss^ 

10 SftSr^rfsmtH-CftS. 

[012] *^Hg«##fvi[ 7 ! |'^,b ^> K ,c;jll LiCo 

02 &m<nm®b KffiimizffltzTG-DTAffl 
[013] *mm)?M7 uiuizxmm&si^ 
[014] t^mommi 7 \,z{%h h xm.mm&<n 

[015] *^HH«##M 9 t \%h h A g m\S L i C 
0O2 £&ffymtttAgmn*£Wt&TG-DT 

20 A$mmz*tmwmx-fo h . 

[016] xmio&m 9 \z\%h h wsmmm 

[017] xmnmrn 9 \nm & xmmmmv 

[018] *miC0&%Vi lOtffi^CuttLi 
C0O2 -d-^KO^MS^tt^: C u aSJnMtcWf S T G - D 

[019] *^hb«##m 1 0 mhi xmmms. 

30 [020] *^HJ!<7)##« 1 0 t ##PJ 9 Cffi*> -5 X 

nniJff?iiSc7)^fb&^tft0T-fci> o 

[021] *HH^c7)##M HCgfcMn L i 
coo u i,' J n l l r i#!^#J)h vi n t,H\mimi >' 1 <::;-ij 

[022] i&m<nmw 1 1 tffifc* xftniMte 
[023] *^sgc7)##M 1 1 t^i, § 

[024] *%BH(?)##M 1 2 tffifc S B / A t y ^ 
40 ^y«K;»mt «Wffi&^IM0T*S . 

[025] xmmmm 1 2 s t m 
[026] ^wm-mm 1 3 1 ± s y f - ^ a - 

[02 7] *ffii0)&m 1 4 t ± s y ^ A-j^m 

[028] *^Bg(7)##M 1 4 tCcfcl> yf- ^ A Zifc« 

[02 9] *^BHto##M 1 5 1± S y f-^A-J^ 
50 ?fiS-^ffi«0T"J,§ o 
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[H3i] mum o m^m v-?vj»-vmm&iftf 

[@32] *wmmm.<?mm 3 ^ y y- 

[033] *Sft JC/JI£S«^ y** h >j - im 

[03 4 ] *mmmmff)Bm.4 mbmmm^ 

[035] *%wnmmmm4 & im 

[03 6 ] *%m<vmmmm.5 [zmbhwm^ 

[03 7 ] mmjfcmmzmt^f^ikcommm 
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3 0 

[03 8] >f >-M«M^«J§&S-tS«0-C 

[039] y -y v^m^m^^tm 

[04 0] 
[04 1] 

[ff^lSBfl] 

1 mmmms 

2 nmsmm 

4 ismmn 

6 maawmimz^-v- 

7 ftttffl'J-KS! 

s m»s«njixy yum 

1 0 i/~)VM 



£ .15 

i.i 



n ] 



.X Ju 



JuwXl 



io n n m s» eo ?o 

H*f* 2' (I) 




10 21 30 10 50 ft 70 
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